The objective of the present study was to translate, adapt and validate a Brazilian Portuguese version of the Disabilities of the Arm, Shoulder and Hand (DASH) Questionnaire. The study was carried out in two steps. The first was to translate the DASH into Portuguese and to perform cultural adaptation and the second involved the determination of the reliability and validity of the DASH for the Brazilian population. For this purpose, 65 rheumatoid arthritis patients of either sex (according to the classification criteria of the American College of Rheumatology), ranging in age from 18 to 60 years and presenting no other diseases involving the upper limbs, were interviewed. The patients were selected consecutively at the rheumatology outpatient clinic of UNIFESP. The following results were obtained: in the first step (translation and cultural adaptation), all patients answered the questions. In the second step, Spearman's correlation coefficients for interobserver evaluation ranged from 0.762 to 0.995, values considered to be highly reliable. In addition, intraclass correlation coefficients ranged from 0.97 to 0.99, also highly reliable values. Spearman's correlation coefficients and the intraclass correlation coefficients obtained during intra-observer evaluation ranged from 0.731 to 0.937 and from 0.90 to 0.96, respectively, being highly reliable values. The Ritchie Index showed a weak correlation with Brazilian DASH scores, while the visual analog scale of pain showed a good correlation with DASH score. We conclude that the Portuguese version of the DASH is a reliable instrument.
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Introduction
Several diseases interfere with the mobility of upper limb joints, including rheumatic, orthopedic and neurological disorders, amputations, and other alterations. In addition to interfering with good limb functioning, these diseases cause pain, muscle weakness, instability, and compensations (1). Rheumatoid arthritis (RA) is a systemic disease, especially involving articular, periarticular and tendon structures as a result of inflammation of the synovial membrane. In this disease, upper limb involvement can lead to deformities disabling the articulations (2, 3) .
The Disabilities of the Arm, Shoulder and Hand (DASH) Questionnaire (4) was developed to measure physical disability and symptoms of the upper limbs in a heterogeneous population, i.e., men and women, and individuals with mild, moderate or severe disability and a wide variety of upper extremity disorders (5) . The purpose of the DASH Questionnaire is to describe differences between groups of individuals in order to compare the impact of upper limb disorders and outcome measures. This instrument was developed to evaluate disability and symptoms in single or multiple disorders of the upper limbs (5) .
The DASH Questionnaire contains 30 questions designed to measure physical function and symptoms, including two items related to physical function, six items related to symptoms, and three items that assess social functions. In addition, there are two modules of four optional items: one for athletes/musicians and another for workers (5) . The importance of the DASH is that it is the only questionnaire assessing the upper limbs as a whole. The questionnaire score is calculated by applying established formulas, one of them used to analyze the first 30 questions and the other used separately for the optional modules.
The objective of the present study was to translate the DASH into Brazilian Portuguese, make a cultural adaptation and evaluate its reliability for Brazilian patients.
Patients and Methods
Translation and adaptation of the original English version of the DASH were performed according to the recommendations of Guillemin et al. (6, 7) and Beaton et al. (8) .
Translation and back translation
Three English teachers (one of them a native English speaker) independently translated the original questionnaire, producing three different Portuguese versions of the questionnaire. The three translations were then compared and a consensus version (V1) of this translation was agreed upon.
The consensus version was then independently translated into English (back translation) by three other English teachers who were unaware of the original questionnaire. At the end of this phase, a new consensus version, called V2, was obtained and compared with the original questionnaire to determine equivalence. This new English version (V2), when compared to the original version, showed semantic and grammatical equivalence.
Cultural equivalence
A meeting was then held with health care workers (a rheumatologist, a physiotherapist and an occupational therapist) to evaluate the final DASH version. In questions 18 and 19, which refer to recreational activities that require effort of or impact on arms, shoulders or hands and to activities during which the arm moves freely, respectively, the examples were changed because the cited sports are unknown to and thus inappropriate for Brazilian patients. In question 18, playing golf or tennis was replaced with playing volley ball or hammering. In question 19, playing Frisbee or "hitting" (baseball) was replaced with playing shuttlecock and fishing.
This Portuguese version of the DASH was applied by an interviewer to 25 RA patients selected consecutively at the rheumatology outpatient clinic of the Federal University of São Paulo (UNIFESP). All of the patients fulfilled at least the four classification criteria for RA (9, 10) . The mean age of this group (22 women and 3 men) was 48.25 years. All patients presented upper limb dysfunction.
All patients agreed to participate in the study. The main proposal of this step of the study was to determine question understanding. All questions were analyzed and those not understood were recorded. If 20% or more of the patients did not understand an item, the question was modified and tested again.
Reliability and validity
After cultural equivalence was established, the questionnaire was applied by interviewers to a new group of 40 RA patients. The DASH was applied three times, with the first two applications being performed on the same day by two investigators (investigator 1 and investigator 2 -interobserver evaluation), and the third assessment 5 to 8 days after the first application performed by investigator 1 (intra-observer evaluation). This new group of patients with RA was selected by the same procedure as used for the first group and also presented upper limb dysfunction. The mean age of these patients (36 women and 4 men) was 50.70 years.
The validity of the DASH was tested by determining its relationship with other clinical parameters commonly used for the assessment of RA patients. Clinical outcome measures included a visual analog scale (VAS) of pain in the upper limb and the Ritchie Articular Index (11), which were obtained during questionnaire application.
Inter-and intraobserver reliabilities were determined using Spearman's correlation coefficient and the intraclass correlation coefficient (ICC).
Results
Appendix 1 shows the original DASH version in English and Appendix 2 shows the final version of the DASH in Portuguese. Table 1 lists the clinical and demographic characteristics of the 65 RA patients included in the cultural adaptation phase of the Portuguese DASH version and in the question- Data are reported as means ± SD. Obs 1 = initial assessment; Obs 2 = assessment performed on the same day as the initial assessment by a different interviewer; Obs 3 = assessment performed after 5 to 8 days by the same initial interviewer. SCC = Spearman's correlation coefficient; ICC = intraclass correlation coefficient. *P < 0.01. naire validation phase.
Spearman's correlation coefficient for interobserver assessment was 0.937 for DASH scores and 0.920 for the optional module, values considered to be statistically significant (P < 0.01) and, therefore, highly reliable. The ICC for interobserver reliabil-ity was 0.99 for DASH scores and 0.97 for optional module correlations (P < 0.01).
In intra-observer assessment, Spearman's correlation coefficient was 0.99 for DASH scores and 0.95 for optional module correlations, also statistically significant (P < 0.01) and thus reliable values. The ICC for intraobserver reliability was also significant (P < 0.01), being 0.90 for DASH scores and 0.96 for optional module correlations. Table 2 shows the mean (± SD) for total DASH scores and the optional module, as well as Spearman's coefficient and the ICC.
Spearman's correlation coefficient between DASH and the optional DASH module was 0.797 (P < 0.01). The correlation between DASH and VAS was 0.617 (P < 0.01) and the DASH correlation with Ritchie was 0.393 (P < 0.05). All of the values encountered were significant but DASH correlation with the VAS was stronger than with the Ritchie Index, respectively showing values of 0.468 and 0.495 (P < 0.01).
Discussion
This is the first study applying the DASH to RA patients; all previous studies of this type were performed on other diseases. Navsarikar et al. (12) studied patients with psoriatic arthritis, Rosales et al. (13) patients with carpal tunnel syndrome, and Offenbaecher et al. (14) investigated patients with shoulder pain, which can be the result of nonspecific rheumatic conditions. Dubert et al. (15) assessed patients with traumatic diseases and disorders affecting the soft tissues of the upper limb. The importance of the results obtained with the application of the DASH to RA becomes evident when considering the frequency of the disease and involvement of the upper limbs, since RA is a systemic disease that affects all joints, but particularly those of the upper limbs ranging from the shoulder joints to the minor joints of the hand. In addition, there is a paucity of quality instruments for assessing the upper limbs as a whole.
After translation, the DASH was found to be close to the Brazilian reality since only the examples in two questions needed to be modified in the Portuguese version to adapt the instrument to the Brazilian population. The first modification was related to the example in question 18, in which playing tennis or golf was replaced with playing volley ball or hammering, since in Brazil few individuals know how to play tennis and golf is not a popularly practiced sport. Similarly, in question 19 playing Frisbee or "hitting" (baseball) was replaced with fishing or playing shuttlecock. In Brazil baseball is a rare sport and playing Frisbee is little practiced. It is important to note that these modifications did not alter the context of the question, which remained "recreational activities that require effort of or impact on the arms, shoulders or hands" and "recreational activities during which the arm is moved freely", respectively. The study by Rosales et al. (13) , in which the DASH was translated into Spanish, also made changes in questions 18 and 19. In question 18, although the examples of practicing golf and tennis were maintained, hammering and playing shuttlecock were added. However, in question 19 the example given was swimming, recalling that this question refers to free movement of the arm.
In the present study, the DASH Questionnaire was applied by interviewers since in Brazil most patients are not used to or do not have sufficient schooling to respond to self-administered questionnaires. Thus, application of the DASH by interviewers was aimed at increasing the population to which the questionnaire could be applied, sidestepping a low level of education, as has also been done with other questionnaires (16) (17) (18) (19) .
Navsarikar et al. (12) , studying patients with psoriatic arthritis, found a mean score of 27.5 (SD = 24.6). Jain et al. (20) , in a study on patients with upper limb disabilities, reported DASH scores ranging from 21 to 99, with scores ranging from 21 to 40 in 4 participants, from 41 to 60 in 9, from 61 to 80 in 8, and from 81 to 99 in 22 individuals, with the last result being highest in comparison to other studies. By way of contrast, Beaton et al. (21) , in a study involving diseases affecting the wrist, hands and shoulders, observed DASH scores similar to those reported in the studies cited earlier, with a mean score of 43.9. It is important to note that the higher the score, the poorer the condition of the patient.
In the present study, the mean duration of the disease was 13.63 years (range, 1 to 31 years). Although studying a different disease, Navsarikar et al. (12) reported a similar duration (13.11 years) for patients with psoriatic arthritis.
In the assessment of intra-and interobserver reliability, Spearman's correlation coefficient and the ICC showed highly satisfactory correlations for the DASH scores and the optional DASH module. Analysis revealed a significant correlation between the DASH and the VAS of pain in the upper limbs. However, the Ritchie Index correlation was significant but weak, probably because not only upper but also lower limb joints were inflamed in these patients, whereas the questionnaire only refers to the upper limbs. Similarly, Navsarikar et al. (12) also reported a high correlation between the DASH and inflamed joints of the upper limbs, while comparison with the total number of inflamed joints showed no correlation.
Mean DASH scores obtained during intra-observer evaluation were 27.28 (SD = 19.11) and 26.49 (SD = 18.52) for the first and second assessment, respectively, with a Spearman's coefficient of 0.937. Performing two assessments, Rosales et al. (13) obtained Person's correlation coefficients ranging from 0.85 to 0.97. In contrast, during interobserver reliability evaluation, mean scores of 27.28 (SD = 19.11) and 27.67 (SD = 19.00) were obtained for the first and second assessment, respectively, with a mean Spearman's coefficient of 0.995.
Rosales et al. (13) reported a high level of equivalence for the Spanish version of the DASH. Dubert et al. (15) stated that the DASH is an objective measure which provides specific scores that help in the comparison of different treatment specialties. Navsarikar et al. (12) concluded that the DASH can be used in clinical studies since it reflects disease activity and articular debilitation; however, it does not reflect deformities or disabilities adapted to during the disease process. We also found that the DASH is unable to detect deformities when the patient is already adapted to his/her new condition. However, the important fact is not how the activity was performed but that it was performed since the DASH score indicates difficulty or disability in task performance, in agreement with other investigators. Probably due to this "failure", true instead of apparent difficulties are detected. If deformities do not interfere with the execution of activities, they will not affect the DASH score.
The practical sports/music module of the DASH might generate bias since some patients do not show difficulty playing a musical instrument but have difficulty practicing sports, especially when the sport involves effort or impact. This module should be applied in studies in which the whole sample population performs the same activity; otherwise it should be optional, i.e., the module should only be applied to patients who perform the same type of sport or play the same instrument. However, further studies on this module are required.
The Brazilian Portuguese version of the DASH was found to be a reliable and valid instrument for upper limb assessment in Brazilian patients and its scores correlated strongly with the VAS of pain and weakly with the Ritchie Index.
This questionnaire is about your symptoms as well as your ability to perform some activities. Please answer all the questions based on your condition last week by circling the appropriate number. If you didn't have the opportunity to perform some of the activities last week, please try to estimate which answer would be the most correct. It doesn't matter which arm or hand you use to perform the activity; please answer based on your ability despite the way you perform the task.
Rate your ability of doing the following activities last week by circling the corresponding number: The following questions are about the impact of your arm, shoulder or hand problem while playing a sport, musical instrument or both. If you play more than one sport, musical instrument or both, please answer about the most important for you. Please indicate the sport or musical instrument, which is the most important for you: ________________ I don't play sports or musical instruments (you can skip this part). 
